SUMMARY Antibodies to different viruses and bacteria were measured in the cerebrospinal fluid (CSF) of six patients with herpes simplex virus encephalitis proven by brain biopsy and in five others with a presumptive diagnosis. Antibodies to herpes simplex virus but not to other organisms appeared in the CSF of all patients after the first weeks of the illness. Herpes simplex virus antibodies were not found in control CSF. The antibodies persisted in the CSF and the serum/ CSF antibody ratio remained altered, 32:1 to < 1:1, in all cases during the follow-up to 29 months or until death. The CSF albumin level was normal and the IgG index (CSF gG x serum albumin \serum IgG x CSF albumin! elevated in four proven and three presumptive cases indicating a local antibody production; in four patients the findings were inconsistent. These results suggest that prolonged antigen stimulation is present in the central nervous system after acute herpes simplex encephalitis and that serological measurements combined with immunoglobulin and albumin determinations may provide a tentative but not definite diagnosis in some cases after the acute phase of encephalitis together with a method for follow-up of patients. The To evaluate the function of the blood-brain barrier and the local antibody production within the central nervous system, serum and CSF albumin and immunoglobulin levels were measured by automated fluoronephelometry (Technicon Autoanalyzer) and the IgG index was calculated using the formula (CSF IgG x serum albumin\ 6 \serum IgG x CSF albumin'
In addition, routine bacteriological cultures, virus isolations, immunofluorescence test for detection of cellular herpes simplex antigen and cytological examinations were performed from the CSF. All these latter studies gave negative results with respect to specific diagnosis.
Results
Herpes simplex antibodies were detected in the CSF in one patient 8 days and in two patients 11-12 days after the onset of symptoms ( The CSF albumin level in five patients (2, 4, 6, 8, 9) appeared normal (reference value 82-290 mg/l), in four (1, 3, 5, 11) a normalisation occurred at least transiently, and in two (7, 10) the level remained above the normal range (table 2) .
The IgG index in the CSF ranged from 0-51 to 3-38 (reference value 0-34-0-58). In one proven case (4), though within the normal range, the index approached the upper limit.
In the controls, one brain biopsied patient showed a titre of 2 present series, five CSF specimens were available from days 4 to 9 after the onset of symptoms and only one of them (from day 8) showed herpes simplex antibodies with the complement fixation test. However, it should be emphasised that herpes simplex antibody determination alone is of limited value. The serum/CSF ratio was altered, from 32:1 to <1:1, in all herpes simplex encephalitis patients, and it remained abnormal during the follow-up period up to 29 months. However, a defect in the blood-brain barrier may cause increased antibody leakage into CSF spaces as is reported to occur in bacterial meningitis,7 and alter the serum/CSF antibody ratio. The appearance of herpes simplex, but not other antibodies, in the CSF contradicts the idea of antibody leakage. In the present study the serum antibody levels to other organisms were all relatively low ( < 64); thus the serum/CSF ratios for these antibodies may not be adequately calculated.
CSF albumin is a sensitive indicator of the function of the blood-brain barrier. In the present series a large variation of albumin levels appeared in herpes simplex encephalitis cases. In case 7 a huge albumin leakage was observed at the same time that IgG index was highly abnormal. A normal albumin concentration, transiently at least, was found in all proven and in three presumptive herpes simplex encephalitis patients at the time when herpes simplex antibodies were detected in the CSF. The possibility of central production of herpes simplex antibodies is thus strengthened. The kinetics of the CSF titres to herpes simplex virus also suggests local antibody production. Further support was obtained, when the IgG index, which is shown to measure immunoglobulin production in the central nervous system,6 was determined. Four proven and three presumptive herpes simplex encephalitis patients in the present series (2, 3, 5, 6, 
